Order and Disorder
The breaking of a symmetry characterized by a non-zero local order parameter which is the expectation value of a local operator Ordering ψ(r)=<ψ(r)> ψ(r)=0
Disorder
The lack of such a broken symmetry Spontaneous symmetry breaking occurs when an invariance of the Hamiltonian of a physical system is not an invariance of its ground state. According to the Goldstone theorem, for every spontaneously broken global continuous symmetry there must be a massless particle called Goldstone boson (Y. Nambu, PRL 4, 380 (1960); J. Goldstone, A. Salam, S. Weinberg, PR 127, 965 (1962)).
Topological order
To investigate deeply the nature of the ordering in a superconductor Why?
The notion of topological order was introduced by Wen (PRB 40, 7387 (1990) ; ADV. PHYS. 44, 405 (1995)) for quantum Hall states and chiral spin liquids. In such examples, the states lack of local order parameters but display a weak form of order which is sensitive to the topology of the underlying two dimensional manifolds. So, the main features of topological order are: fractionally charged quasiparticles and a ground state degeneracy depending on the topology of the underlying space, which can be lifted by non local tunneling processes. The Abelian-Higgs mechanism in 3D
The Lagrangian is invariant under the local U(1) gauge transformation:
There exists a state of unbroken symmetry, <φ>=0, corresponding to a local maximum of V(φ).
In the symmetry breaking case, the minima of V(φ) lie on the circle |φ|= φ 0 and the ground state occurs at:
The broken symmetry vacua are all equivalent, so we choose the one with ϑ=0. We expand the Lagrangian around such a ground state, so writing the scalar field as
where η(x) and θ(x) are the amplitude and phase fluctuations of the order parameter. We get: 
In a simply connected superconductor θ(x) is an analytic function and it satisfies the equation: 
We start from the Abelian-Higgs Lagrangian expanded around the broken symmetry vacuum ϑ=0, but now we do not make the London gauge choice, so the massless Goldstone boson does not disappear:
Then we remember that the dynamics of a massless real scalar field is completely equivalent to that of a massless Kalb-Ramond field, so neglecting higher order terms, the Lagrangian becomes: 
